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(54) MULTILAYER PRINTED WIRING BOARD AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a densified 
multilayer printed wiring board of high reliability that is 
easy to manufacture by utilizing a B2it method in which 
a conductive paste is printed on a metal foil to form a 
bump, and then the bump is made to pierce through an 
organic insulating film for interlayer connection of a 
multilayer wiring. 

SOLUTION: On a wiring board 1 acting as a core wherein 
a conductive paste is printed on a through hole 5 and a 
connection plug 6 is formed inside it, metal foils on 
which bumps 10 and 1 1 are formed by printing the 
conductive paste are so laminated that the bumps 10 
and 1 1 come into contact with at least one connection 
plug 6, with uncured organic insulating films 8 and 9 in 
between, and this lamination is heated and pressed, and 
the metal foil is patterned to laminate a multilayer wiring 
pattern on a wiring board 1. The bumps 10 and 11 can be 
placed right above the connection plug 6, and there is a 
merit in a design rule side, and trouble of designing is 

saved. Only by filling the through hole with the conductive paste fully, there is no need of 
copper-plating after this. A resistance element is formed by filling the through hole with a 
resistance paste. 
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1 

<r>% l co®i;frie§S l wEiS'^-^&tSt -5>.«t o t- 
»JiSn/c»l wHWttiMkBIt, «rEEi(M6«<n*2 0> 
HUKrlEfS 2 OE»>< * - > SrttWi - * <t ^ K** * ^ 

2 con raisin t , utrfEfs i <om nmft»id±u®* 
i=»*s*tfc* 4 ote»'<* - > t . flfriE^ i 

U flfeJl*** 3 nlt'^ - > uSfUfe 
L r v»* » l ^ k » Wte* 2 «o« W^Si u 

a*at*i., kfc lfiitE««^9yw*Ii: 

t , mmwm 4 * - > u«» 

im*m 2 ] Dir EE*MS«»i . ikfc < t «> 1 € »ia 
-ytmib&iiiXti*) , .icogEiif^-v^ Tin 20 

«n^jR i cietto^vj > hBE^tigo 

[W*iR3] TWrlE«*-/9-^, fIfE*lB.0 { "»2 c0^ 

tKmi-^fm Lx^i z t z& m. t 1 x<±« 

3 lclB«co#-@7"'J > KE*£1£o -JO 

•j mtmmm zti&zttftm t -t 3 ke* 

ibfc&^S: < k 1 oto£ 1 <r>mm-?7 

*$iw»ctta$nfwSsi s.y f *2cosE^^°^->^-?-it 
1 st>** 2 coffit-ff^^nfwis 1 nEiSifit, 

2 offii-B* s ftfc* 2 oEfcifeK t . mmiu-&&& 

ititz&m&s*-* Yfrbti&'Pti: < k i> 1 oco*3co 
ftfc*3*)Ei»*1Sfc, friE* 1 <OEnt£«4>8 1 wis 

. t miE* 2 wEa»Ko» 2<oit<?)ri izfm jn/j 

1 cod H8l&Til!iSk, HtfEffl 1 OE^*«(0^2OStBfj 

ifinttitiik, friE* 1 o«M*6«Biua*a*ii, ^ 50 
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2 

4- < k 1 oi±i»E» 1 <r>&m.7y ^SHBU-a* 5 * 
(tet, 1lfe»* f iP4 coEH^^-><^^rfE»2<7)«^-/v 

2<osrai^Bii-a«!)jif &%<ti>i utmm 

* - > cOfJlE* 3 7±.0itR»izmtiLX 

[W*^ 7 ] friE» 1 »ESS«li> ^"^ < t 1 1 
cOE**'* ? - HX H <0 , d wE»/< $- - > 

a, mriE^ 1 nmrnyy ^ k**wi:*«tsnrv^ ^ 

m 1 a0 f K5 2Offi»cBlS$ii.fcEi**«^^'fc < k 1 
ocomii?L^ff^)t-r^IIIk, ifflfEESyMSOS&l&tP 
^ 2 <offitcSS14^- ^ h £iftfe<r»* * ->x(vm LX 

mmm 1 r v m 2 <r> e^^ * - > n * we kstl * ^ l 

^14^;- x h SrEnWLTBif^OES^^-^^Sc^ . 
«/«>-/*r»*+*Ifit, fJ!E^lSO ; ^2<7)&S?i 

u z.i\h i tw£\^x, zixh^mmmmfrhmz&fii 
> « > T-^^is *»* ta -r * # * fM-r lis k , £ n 

[W*«9] * 1 RV t m2<7>mi&'*9->-t) iJ tii-Z*il- 

m 1 ao f »2 wsn=»«**i.fcE«ia(«u*«E < t i> 1 
*ji^■c^^^fE* 1 awtfif 2 *>e»'<* - > $:m«6tiue 

M^t^'^^f^tilSt, flFEfS l $.0^ 2 

w^«?gi--en-? , n» 1 atff 2 w^ft^w^ifBS 
e»«'<> 7'<Dftmrfn&-f2>ffimfc$:fcf8.irz>z.n 

t, cne<0«ef*:«:ffEEiSl*««:frEISffiL/iS^ 

1 0 ] E«l*«±Mt;*«tt^-x h SrfflBiJ 
LT w«0±®Uff^«S^^:^ 1 <7)E^^"^->^R'T^fS: 

IEEnS*«±WU?W»Sl^^ «ffc$*-CUK» 
«/^ytft«t4**fcftll*B)fit4I8t, mrlE 




3 

[0 0 0 1] 

t<U, fi«tt* t «<. I^SMit^n/: 

fti:||t*tOT*io 
[0 0 0 2] 

*«* u tames nfc 7 y *y -7°^ *y ^a#*{&£8& 

J4\ aif^JRau6PWLT««>'<>7 r (filT, '<> 

JHB*>«jK«M**$T B 2 i tffi (Buried Bum 
p I nte rconnec t i on Techno I ogy <T> H& , /Ot'UUIH 

isgftMitv^o ) tLTa<a?>iit^o 

@1 7 R^B I 8 t#f. Lt C^ffitRWtio E8I 

2 £>EflMI 1 0 4, 1 0 5 £»i£1-&o » 1 <r>WMM l 

0 4R0 f »2OE»l 1 0 5(4, E«l*«U»JSSftfc 

v** (H 1 7 ( a) ) o 
[0 0 0 3] — J¥£ 3 5 ^ m(7>*»a?S 1 0 2 *JB 

5e^>^^->uElt.sn3 , i:««tE*|-e*4^<>'ri 0 7 
*it»EnJSi]i-*o ^>y°i o 7 «i*n*«"Ci£ffioa** 

0. 4mme*-C*4 (H17 (b) ) • 

1 0 7 ^ p^^^° ^ - > CSStfM I I 1 
0 2 ^^W^yV4^0*«jtO#«j|6i»Bll 0 3 £flt 

1U /^>7 P 1 0 7 srnas-fr-c^owatjuiis* 

& c ttSM6»Rl 0 3(4, x,f^>|tt'f'J 4 

\ vmmy < ^a^^ 0 sksi 0 2Rt^«Mft**R 

10 3lt n-'7-ifi:i 0 LT— #ffc3*i 

£ 0 cot^ mi o 2 1 i o 3 tnmm 
m*. 1 o 3^^isffi-t^>^^-7 o i o 7<nm 

mi 0.3 14, flHLSiir-r, t^arWJfcWtii 
EMfftT'l/Xjrfi 1 n<r>mi-i (01 7 
(c) ) o iJ§102 fc*«j»»Bll.0.3 tO« 

■fti:e««10 1t*lt*o cot£S£^«*l 
0io»l omn»*Sitfcld l OEM l 0 4 (4, m 
•gl 0 2 iZJtZtiZZiltz'O-fl 0 7 ttf\al"tZ>£ 1 \ZZ 



(3) WM 2 0 0 1 - 1 5 9 2 0 

3 >*t 1 0 8 £fr LT^^X*! 0 9 K4fc*&4ft, - 

[0004] jnRfcarmnEuj: 4#««itRi o 3i±« 
ftlt^^T^iUo :cot^Si02±^^-/i 

0 7(4. »ttSBI2L«:**<b, *t ft"*" * E**« 1 0 lO 
*10EM 1 0 4 <h«£!£;tx£ (018 (a) ) o -f 
uxi:fflv^7 p i/>;Ri 0 9i±> *r > ^**£> *Sx1£ 

acJf^^*v»»»tt»ffl|«*fc'«:ffl^4o V 0 PX1S1 0 

fH?S 1 0 : 2 ^^OA^->(:x 7 f >^LTS3^SS 
M102 *»tftSo HlwiSi: J: ») #E«W* f ^< 

> hE*ME**«3** (HI 8 (b) ) o -0<t 

#t(4/h£<, 8^SU±&«fT*£o 

<tl,c fc fcPTtttc&io . Jta?LU J: *■»]«« 

[0 0 0 5] 

HMW«»*LJ: ^ £-*-*M] B 2 i tft(U 

«rfflt^#Jiyy > hEMEU; Ja±<o 
ioCJMMUo H18 (b) lZ7pihf£*o^/f -/U 
> hE*MET«4, fc4r4E«l**i: lt#iEt« 

Ha^titt^o HI 9SOT2 2 0tiU 3TOE»* 
«lc^«E«*ao36«S:fflv^3ttt*«'e*4o -O^t 
*0OTi4, B 2 i tffi*rfflv^v>-Cll|IMft»||JtS:fll«L 
3Sr**fe-7* F x 7 f > - f i tT' 1 Hftili:! 
a?L*»*L, ClCU«iRffl**»S:t*tT^«E»*: 
ftll Lt^<^S^j|^iitv^o HI 9CStJ:i 

rt»U#»cort»E*^^-> 2 0 3 3WB*Jiifc 
E»i6«2 0 oi:ii, PWi:»10E»'^->2 0 4 
40 Rt>l2^8A7-> 2 0 5.«?ntV^ o »1 
R0 f W2OE»'^^->BH*«a?L2 0 2rttc«ftS*i 
(««lEE4t). 2 0 8 U J: omftWUSttSiiT 
v>^ 0 ttttE*2 0 8(4, C u ^ -y^irt'UJ: 

[0 0 0 6] -etTma?L2 o 2 iz{±z<nftU<n&m* 
ffii6 4 J: -9 i:x#* v»IB4 tT** ^ ft 4 ^'2 0 

6 4«*«?iiTv^o » 1 <nW&>**-> 2 0 
2^^-> 2 0"5O±(C(4Sra*feTfK2 0 7 ,2 

50 >2 0 iail f *4WE^^->2 1 0«Jiltl> 
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5 

& 0 &3(OWL&>*9-> 2 0 1 (±, 7* hx-yf>n 

&s<!9-> 2 0 4 tl^i:«i?ft« $4<7)E*H^* 
->2 1 Oil, »ii?L^^LT^2 0ge^vN'^-> 2 0 
5 t^fl^lCft^^^^o Z<Ot£. EHfBO«£ES&# 
li, ^*f-7'7i'*2 0 6^m>6&inX^^<DX\ 3TCO 

ett&i£2 o oos;s?L2 o 2frhmif~t c^uistt 

ib^TV^ 0 ffc, I2 0C*tJ:-5i:, 
fc*Kft±tf>M£H-«fc •) nrcog£^»«2 o 0<r>nMll2 
o 2±T-«si-^>-]>:^i4^i:^ 1 h ssicoae*£ 

2 0 4 HlVIRM -fy^'2 0 6«)li:777ya 
ftoli21 2*m.l.Xm\<r>W.%k>*5'-> 2 0 4 tS 

3<o@£^/^->2 o i tzw.%mzmm.L. »2<t>e 

2 0 5 7kV'%&!& 7*7 ^2 0 6W±i:7 7 v v 

j.6oii2 1 3 imLxm 2 <r>nm^9 - > 2 0 5 1 

^WWM.'*'? -> 2 1 0 t^S^t-««i--5>c t75 f 
[0 0 0 7] L7)>Lil 9aO f H2 0»7jftT-li> *c 

* . i-fc , a t oe^is icttm $ <i fc«a?.L**«t x 

[0 0 0 8] 

1*» *isw«±, ira7Lt-#mtt^-* h 

* epjffiij LTrt* C«tt Lfc = r t * * * 1 

Hz J: f) ep»] Lfc><> -7ilrt 2 <r>WMt&8iZ'<> 
7tf=iTt%2>% 1 oe$&*1£<o 1 owi^y^^cl 

nm&*MmmLx&m-f>) > ynm^.tf^-t^z 

t*m2cr>W®LtirZ> 0 zcr>p!§7'>) > h 

1- z, m \z a v » x &®mfo<nnmiL * mtit-t z -k m 1 1 u \* 
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[0 0 0 9] 4*:, *%*(±, HaJLUiHWtt^-x h 
t huh L T ftU \~-ffi&~f7 >f ZWtiZ L tz a T £ 4 * E& 

•7V > VE.t8Mlzte^X. 3T<^E^*«w*3SE^^ 
TULA:Ct«r*3 0!Rp»4:i-4. - 0«t/L^^lSt)t 

« L T 1*1 ST> lz«S5c 7* 9 r £ tBJ& L fc n T t 4- 4 E^« 
h £enSi]LT/<>7*£7BfiS;L^^?a 

[001 o]-*«wi±, saftKigmtt^-* h^ensij 

EL, ^JS?g£^'^-->^L-C^OE^^^-> : Sr 
iiv^T, HiJlSKa^LrtW^^E^Ii, Be^tS«W»*<7) 

JELfv>ftv>: i: £^ 5 (Dt$$kt-fZ>o KM&fi&mi- 
(±, n>*-v y Hjj-£fflv^^i:U!tfgt75 s *4o » 1 <0 
#giHJ3V»T, /<>7*£nT-e$)4E^* ; tS^^7'7 

•) . *»?Lfc t'4r-f <b i-* oRttwf W < - t 
i^>o BSSI*«w«a?Ltzifmi4^-x h£5E* 

40 44o CjlCi *3 JPlXS»**fiiJ«-C * 4 o 4 , ' ' « ? 
->#SS»)|fiI±* s in4. ^2 W#©lCi3V>-C, §1- 
UiBifiS^SEa^W/'J > bBe^«^Mit75 ? nlSlT-*4o 
4 2 o<7)7t P»a tt^ft «r#ffl-r -5 - t * f T & 4 WC, 
■^4-11fi)T^>^l'--f?\^lt75 ? T-#, Tt^ltax h -I 

•K &\ mm* *K«'MROtt t= t* i 4 ^ x v - -*ff:m 1 1 
[0 0 1 1 ] »3 (Dftrnz-o^x, %>m-?') > hS£^t5 

50 -X h* f ffl*t>ji4it4**tO)f S> StoiitrSaTLSX 
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7 

li-^-x h*m& c: fc i: £ it i> JfiflM* * 

[0 0 12] -Tfc;b*>#i§tPio#»l7*'J > hBe^«ii. 
SaiLl-S&i&i n/»»mi4^-x hri»<b&*d>fc.< t 

1 Rtf* 2 WSf^i'- 'yHt^tl^titH OB 

coeffi^li: , mrEE>»*«w* 2 *>BBu*rE* 2 o 
9 - > ami-z x n izmm s ix** 2 <r>m n « 

ffBIt , IRE* 1 o«W*»B!±l-»*$ftfc*3 <0E 
ft* L , ' ffeS§f* f * 3 WE«8'< * - > Ltw^SSlco 

4 obb^s^ *9 ->\~-&m l -o» * m 2 WSJAE' < 
Efc*«<i, ^<t<>i iwbB'O - ^ 

i:LTtav> 0 lHEiKtft**^ IWIEffiWL^-x K?3*t 

[0013] BUie«t)t*T-(±. mrejsfitiK^jWffifci&i 

«fc i)i^i:««tti:»asnfc* l RtK*2 oE*'<^ 

- y^n^rnm 1 s. 0-112 <7)ffinBRS:$n^«> 1 oss 
£4>&< ti> ioco»2 0«M7*7^*tc<t f)S^i:^ 

w s ti tzw 3 a 4 *>e«*' < ? - > A^h-rn 

# 5 Rtf* 6 ff>KM><»- >i)**i\-*fii-%i 1 S^'^ 2 <F> 



#P32 0 0 1 - 1 5 9 2 0 

S 

WcffM^ft^SiS 3 coiE^St, ltlrE8 1 WE&^S 
coSSl coMtfife^2<7)BEI^*^<7)^2(7)®i:c7)H^ff^ 
figSftfctS 1 cog Wiffrif flU > #fIE^ 1 <OE&£«OSS 
2<J5®t«rlE»3 »BE»**W* 1 Offit OBI(Z»JftS 
n^^2<0®W«6^t^ #8B* 1 Miffed tcS# 
i&t ft, < 1 1 1 oiiflffiem i (nwfcrf? *f<r>%m 
iz-mvfetik L , 4 oe«'< 9-y <nffi&m 2 

<r>w&-?7 y±<7>Ufti-&tii Uv>i * l <r>mw<> ~f 
t . mflE^ 2 oJil«*»Rl-«*at ft» <ttl 

wm 5 wse^/N- ? - > <nmum 3 0^7*7 

i:«ttL-Cv>5i2 0i^^7"t fcltxT^adfc*: 

[0014] «TIE» 1 <7)BB*£&1£I±, ikft < 1 1 1 
BE^^'^->7J s ai6jiSnT*5 •) , Zff)$iffi.'<9-> 
l±, w«aE7*5^i:*^W^««$Hri/»4 J: 

fti±. » 1 str* 2 oit/o- n 1 ate 

8 2 oBi::jfc*£itfcB«l*«U^4 (Hi oco^ii 
20 ILiJfWt&xmt. «fEE»»«w»lR0 f »2O1ii 

a o>*8 2 <7>e*/< ? - > m * «riEna?L* ^ l t*«w 

i:ittl.Igt, ^lS.O i "»2co^S?g.U2»m'&^- 
Xh^enJBiJUT^rkwEg^^-^^^S^^'^"^ 
Zfm-tzxmt, fJlElf 1 £1^*2 o&«38i::**v?' 

1 a xfm 2 o*afko*nwfe» r ztih 
t sns l r , :n?. *««»ffl!^ <b «jbe«^/ 

30 8 1 S.y f 8 2 0BeH^'?->*®l-^Si-4 J: T tc«« 

1 LO'S. 
[0 0 15] ttz. *5feWO^«-/U > hE««0»jf 
*ftl±. ®150 1 12 oW<9 1 a 
O 1 -* 2 <ABi::j&iS$itfcB»a6«K5 ? & < t l 

■C«fE8 1 RO- r 8 2<7)Be^^^->^^^t"^i"-5» 
IS7*7r^i«tJIii:, 8l R^2co#Jl?gl- 

40 ft^o^ffttaiei:, tEiia{>'S2<o^s 
***«TWE»at7 , 7 r<r)mm\--%&-*%> 1 o u 

2<75#itt Ltv>4. i^, WfmM^'J > HE* 

«osjt*ftji, Be«*«i®t;#m'tt^-^ h*epffl 

50 fi:^< lo<0ga;O7'l-iSt4Iii, ml 
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9 

* £ ff*fi£-f 4 IS t , *E 

*r«ftttt*R * w « l r Aries «> < > * it as $ * 

ilttt, ttB**«MUt=*B»*><> 

»tt+4 J: otcfcflSBI v * CJ: D Mt £ X 

fit, *IB4(5il**»'f->y»aLT«IE*1t«llR 

[0 0 1 6 J 

n&S*KiPli-&. if, H175SH5*#!HU'C»l 

IB, 10 2(1. nrti*Ej(L36tEO«jfiieBrHia. 
0 3 75£0 5(4, N^') > fBBL*««tISIffWH 

/<*->2, 3*««*$ii/iE«*«i 

(4Ei*'<*->2, 3 4ttSi-4J:^K»W«ltR8,- 

A ? f^$itTv^o Sa?L5<oi*|g&ffl!|gir(4C u*ol 
& iTK 4 •) «fi£ £ iifc»«E* 7 J* 1 so 1 

**E*7(i:, MnSEM^^->4 U*>m*ftic«^ 

«EE«7 tmi;ttfc*i;fta f *2«OE«'<*-:'2, 3 
£O f |*JSBEi&'''?-> 4 ?:t^(:iSLTv^ 0 
[00 1 7) @K*6*fBI8. 9 0|IbU<4, » 3 i0 
4<7>E^^?->1 2, 1 3 T^fifc^ti, ® 
W«»R8 ttltSA^l 0, 1 l^rihLTSti 
Il±^ia^l2«^->2, 3 fcWSCWK 
&8fc$:MTt>*o 'OVl 0, 1 1(4, «^7'9^"6i: 

U/O 7*1 0, 1 l* f Ett?iiTv^o ft^7"7^6 
(4, Ka?L5rtu3E*LrEas*trw^4wc, 
aEa7oft*>i)*i-4wt* f -e#, Lti^t, «a 
?L5rtii:Cui6ol^? -r«*SE* 7 § 

[0 0 18] art* 4 Ei»«««r»*-r4'«ji 

IS^^tio ^ftrtS^HB&ff^Sit^E^ 

ji ^ jh .-p * -> f tag 4- t'<o £f&mmfc * m v > & 0 E*t ^ 

|gi <oi*i£r>i-i4, ftS El&fc LTjHJSfcf Ji^fllSSii 

fc|*3«E«-'<i'-> 4 **2JSJFM$^tfv^o E^« 

1 <Df|gp)®(4, 4, 1 (0 

2 (a) ) o ^Offi«IMli:K , J'H)L<l±> 



1fl2 0 0 1 - 1 5 9 2 0 

iO 

u, E*&^«n-*^£&31£*&U ^*Mffi<7)ffl?il 

4, 1 5±S.O f «a?L51*lSU^i6o§gI5 9 

* (132 (b) ) o E«R«S1 UjR"<-* Hrf 

Wm-fvVe ZBf&Z-ttZ (0 2 (c) ) o i-fcK, ifOrS 
14, l 5arttH*o#K5 9*a#<3}»lfl::J:l)»iR 

fv/LTffiiif 1 ^ScSSMMl-tS 1 
2 <OEi&'« ? - > 2 , 3iRy f 1ia : JL5W|*jttU:lg&E*fc 
7?:MLT37ti4geSS«l^^?-** (02 

(d) ) o 

[0 0 19] ^C, v h 4 Kit 

XmZUm-tZo J?£ 3 5 a< m<0HESMH?S 1 6, 1 7 £ 

ifiieO/^-^CEt^iifc'O^l 0,11 iWkW 

m-rz> 0 ><y-f\ o, i niianitttsioi^o. 

4mmgtf*J (0 3 (a) ) „ /<>:/l 0, 

1 1 ^iS^?->i:EffSL^?l l 6, 17 
u, •7*uy*i'^tv>t>n**ffl^t<7)^ris«6^B!ii 8, i 

9 SrflfSL, /<>■/! 0, 1 1 SrWaS-^T-S-OSKgP* 

fiai$^-?>o #«*£»ki 8, 1 9(4, 

'sgt&tfV J 5 K»Ji7-f JVA^rfflvi^o fflrll 6, 1 
7-&VmmiG*Wtl 8, 19(4, n-v-fcfc:U«fc H7" 
l> X L T-Mb $ it* o" : i »t # , SiS 16, 1 7it 
««»iSr8, 1 9 fctf)fiUg#t4, *«*fi*f^l 8, 1 
9^<9SUlti'<>'7'10, 1 1 CO^gp^Ejti"* 4 t 
tcia'tt^$iT.*o -5-Lt, *^*6^B» l 8 , 1914,. 

T'7*UX$nT^ (03 (b) ) o 
[0 0 2 01 IBrSl6, 17ttS«SK18. 

1 9 i<OftS#:(-ESt*«l «r**i-*o irot*E« 

l l nli:M?jtfcl l oK«^# - > 2 
(4, SB?gl 6 i:^$Jit^'>7'i 0 tiift-f ZX n t- 
ftS^n, ^2<0®(CffM$*L/-^2<7)E^^^->3 
(4, ffl&l TK^rtSit^O-Zl ltttfitiiiC 

(0 4) o zixbmmmt. ±Tmmfrb? 

18, 1 9(4®-fbLT*iTSit-CSra^S?l8, 9t 
i4o ;otii?ll6, 17±CO/<>7'10, 11 

i4 , m&mt. l «r 56 s <b *ti6]-r * e«*« i ^ » i a 

2 60E^^->2, 3tSic$^4o V7 7* 6 Tb^fiK 
?nrv^Rfft:(4-7"9^6 tmm$ft2> (05) o 

#T(^4 l)iffl?Sl 6, 1 7 Sr3f5e<0/^^->(rJ.-yf->^ 
Lr»3ao f !|t4WE»« 1 2, 1 3 !rMt&. tt± 
(OlHtc 4 •) &Ei*'< ^ - > "7*'- «t 4 ^SW 

a>9 ? V %m-? x ) > hE^*1S75 s ffM$^4o 

>^jjpi, &«>o#*dx, (4^^3-■7■'f ^yftfo^ 
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Mtt±if*ni£a:i:s'iifcL-c#Jf > hE»«*** 
o 3T-C**E*MMR*>8f 
jB£:/?^cofi±Kl9:eT-§:, ^ 'J 

[0 0 2 1 ] #ClC, 0 6 71/M0 8 £#?.?. Lt« 2 co^life 

^i^J > hE*MSco»rffi0T"** o H8t-^-r«fc0 
£, ZO&m-?*) > hE*l«t4, 3Tfc44EaH*«2 
l*>WffiUE»*«2 0, 2 0:' £ff)l LT^StOf 
*J 0 «Si:ilM'^2W8£fA-y->2 2 < 2 3 7>* 

4. E«£«2 10gE*WlB±UI±Ea^^->2 2, 
2 3 <t "7 K« W»»il 2 8, 2 9 $ ft 

•c^*. e*i»k2 i \z&mm<n&&'*? 

jiTi>Jo Sa?l2 5 CO rtgBIMS IctiCu* oiif K 

j%£g2' 7 (4, igUrtSCE^^ - > 2 "4 
S«5*iTv4, 4fc\ £l^-x b&t'coigmi^-x 

««tE«A2 7tPt»i:*lM'»2«E^^->2 
2, 2 3Stfrt«E»><*-> 2 4 *tS»i:»*Lt 

[0 0 2 2] inftftR2 8, 2 9<OfElBUI±, f 3 R 30 
t) f S4<OE^?-> 4 0, 4 0' T^ffMSft, -ft^> 
(4, ■M«i»S!2 8 iXm-t2>'<>-7 3 0, 3 0' «r?> 
LTESIM2 l±O»lR0 f *2<7>E*><*-> 2 
2, 2 3tl^«lc§il'CV^„ ^*/7'3 0 > 3 
0' (4. i»7 , 7r2 6i:iiSit?>:tA ! ti < £ 
c7)*ifei5iJT-i4®S!7'7 y 2 6 <nm&M<r>&±.\-'<> 7° 3 

0, 30' * s Et?ntw4o ffi^-/7^2 6(4, ma 

?L2 5rti=**LTPM»S.ftT<r»40T, +5M8«!E* 
2 7 00ftt)»)* J r-i, Urfot, *a?L2 5[*«t;C 

u*ooStifi.sr«atE«i2 7 40 

i.illl«»R2 8, 2 9±K(iE**«2 <K 2 0' 
tftfSJf £ftfv>.z> 0 E»*«2 0, 2 0' WlStB-r** 
ffitZl4fg5SI>^6 60E^^-> 4 1,4 1' mm 

$ntv>So E»i«2o, 20' o-e-ft-rftsnsffliffl 

<7)E^^->HI4, E&&1S20, 2 0' Kff£fifc$ft 

diift^2$mti^-x h z&za-f? 7-1-4 ^m^: 

[0 0 2 3] 37t44Ea*S»SIi:*iS 
ft*Ei»*«SrBft+*«jSXS«:l(iW+4o 41"', E 5( 
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^S2 0, 2 0' (4, 

*fflv»«. Ei£«2o (jtf, E»i«2 0' i>mm 
r-**wr*E^* ; iS2 o<7>*-SJ.^-r*o ) co^sm® 

(4, m&3 1, 3 2-C«B*ftrv»4. C«7)E^«2 
0i:KU^tL< j±w.— Vitrt-J: O/tGatt&froTjr 
a?L*»*i"*o K'J;H-4 0rtBltLfc1KWLl±, K 
ij ;u?L3 3 tV»V», **l-4 «5 Tt^tt LJ^fta?Lti. 
l/-f?L3 4t^l (06 (a) ) o /\WMt£ft 
K'J A-7L3 3RIi f l'- 9-*7L3 4 l*HC*Si£-"<- X h 

(0iJx(4, T^sKVtt* CB-10 0) *a*&*, 
«M-/9^*3 5, 3 5' , 3 6, 3 6' tf/lSU 
•y ->> : y«rffc»r*««ffiSr 3 Prt(--r * (0 6 

(b) ) o sp»fcfcofcE»**2 0±K«PM>o 

113 7, 3 8 SrffMi-4 (07 (a) ) . LT, "7* 
bX$ft4®C0|§i6o#il3 7S^ f -?-WT<7>^)vS3 1 * 
;^--^y'Lrg3 0ES'^->4 0 WU E 

0(4B&RfH^-CJS®<7)(l75 f 0. 4mm8Sl?*5o 
[0 0 2 4] ^Ctl, ^<>7'3 0 £fifrjECV<*->tCEfi 
BfiSc L fcE&*« 2 0.C, 7"J -f V >ft v» fc>ft 4 *«ft 

«t«te»R3 9*»iu /^ : >y3 o*»a$-*r-?- 

mmZnitiZ^Zo W«^tS*3 9(4, tfiRIf, 
#->^14*°*M^ K8t8i7 -r ^A£fflv»£ 0 EH 
M20S UWftttftlt 39*n-9-ftir 

BKii«2 0t*a* 
If SI 3 9 tcofSSft:l4, *tt£&R3 9 frhftft-**^ 
>-/3 0«0»ffl<:S»i-4J:T^tBtta£»Sft*o * L 
T, *«*£*fS«3 9(4, SffcSft-f, ^^^ftli 
JtfiftiM, E**ttT'/V'XSiiTv»*. ^c04t 
(Z LT, a 7Wlj|«Si:»I $ ft-4 EflUMSa*^* * 
ft^> (0 7 (b) ) o ^(^, E^S«2 0, 2 0' 

m&mm 39, 39' t <r> -e ft -e ft costs * * e^*is 

2 1 conrat-fSBS-e-So ccofc #EH««2 
OffiU»«Sftfc»lWEa'<?->2 2(4, E^t*1S 
2 0±C0^>7°3 0 t*t|6j-t4 4 -9 i:«i$tl, »2CO 
Bi:M8iiA*2«)Ea'^-> 2 3(4, Ett£«2 
0' ±co/<>-/3 0' tttft-rZ* 0 U«B$ft4o 
[0 0 2 5] Cftf>ffiS#:t4, iTWl* 1 ^ 7 ->a > 

tt * ^- l r •/ u x mz&&& i ft , - <r>:\mx~i)m L o 

oJpE?ft*o JoftRWiPEUJ: 3 9, 3 

9' (4®'fl:LT + iT$ftTS^«felS8l2 8, 2 9 ti 

4o ccot ^<>7*3 o, 30' (4, mvkmztztfb 

Wiaji-4E4ft3fe«2 io*iSt) f *2nEa^->2 

2, 2 3ilS^U, y^xIS^fjfg^ft^m^^L 

«iH3 2 , 3 2' B.O-'-?-co±co|Pl^o &m 3 8 , 3 
8 ' *Wrfc<r>><9- > U-x 7f ^^'LTi5 8.0^ 6 CO 
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E!&><*->4 1, 4 1' £ff£j£i"& 0 W±<7)XgtwJ; 
fig § ttfcfttt ■/ 5 ^ t- «fc *) **ttt U«« $ K -/'J 

> hEi&«£l£fi££-ti:£ (H8#fig) o 
[0 0 2 6] y<>y*3T-C*4Eift*tEC5««'^9^ 
coia±t;lSeT-^, f-f -f Affile * 'J v 

$o %% z m are £ £ £p z. h n z . * fc^n 

affl£ft&, ^i«6o iff *■ l o ^ mgscts :H s t- 
£&<7)-C\ 7 7 > a- ? - 5}«§ I, i: 4- 4 „ 4 

iimi-c^. £<bK, 

«3K*i-4HIU, S£*co J: 7 lc;ga?l><bWJI&rt s ij£ttaJ 

[0 0 2 7] 0 9 £#?.?. LTlM^ifeflJ £18.91 

•f^o H9I4, ^1-/'J > hEi^«OBfBlir-**o *i 
XizfclRtfJMOE*'**-^ 4, 4 5 ft 

V) OflW^^-> 4 6 ri^fifcS ft ttz, 
E&*«4 2<?)S«SI±i:i±EiS/^->4 4, 4 5 
"5 UlWISIMI 4 7. 4 8 7> 5 ~ffM;£ft-?>> 
■4, Etil££4 2 i:li|5ltf)E»'^->S:l»«t:»- 

<, j&ffi^-X hj^&^JSSftfcifcJfc*?^ 3 a, 4 3 
b, 43c ■^•irtl-frtl&tb&t ftfcSa?L5 3, 5 4 , 

5 5 mm-yy^a. hmi2«'< 

?-/4 4, 4 5 SfflSM'^- > 4 6 
S«U^ IMMAftlU 7, 4 8<D«®K(4, ^3 
Rifft 4 OEH^' ? - > 4 9 , 5 0 tJ*Bi#; £ it, - ft h 
14., *W*»K4 7, 4 8 imm+Z'O-fS 1 , 5 2 
i>LTE'a*«4 2±C9f& 1 R0'l&2tf>E*><*-> 
4 4, 4 5 fcWaWKWRSitXV*. 1 , 5 

2!±, ^m^yv^m^tmm, «st* : f-4 3 ai:ti 

SStSCt^Tl, ^StJtm^-4 3 a©F5?ftH*>itt±t: 
zO-7'5 1, 5 2i ! Et?iitv>Jc 



(8) 2001-15920 

[0028] ifc, E$i«4.2, mmmm4 7, 4 
8 ^ma-r-sma^Ls 6 tf«?^. ^oi*jgi5t-fejs*jt 

ic^-r^nii, xsiLo&i&x.&ztiztnmit-r 

*CfcjJ f -CS4o 00x14*, KS?L5 3<OPti(4, *a?L 
5 4 WOgi M*£v>«0"C\ ■tZlzmtb&ift&t&.tfi^ 
T-4 3 a, 4 3 b<04g«iflt"4ffiiJt3R : f-4 3 aW*^ 

fcSft4iS*nflt*&4.r t74 s t:-££o it* 

;HTI4. tfllx-tf, iSfitfSiM 3 al41StJt* : f4 3 
d4l9fiv>C0T-, i£tt«l4/h$v^ #my;>hE»« 

[*)co E»^oKa?LK jsffi*^ 

* s a*ji4 n*E^««o)?$, a*iis n^Ka?LS 

[0 0 2 9] ^tC, g| 1 O.Mi 1 5 ^«BB.LT*4<0 

*M0!i*m 0 fli"-2>o Hi onmm 1 514, > k 

(4, «a?Li-igm'tt^-x H&eni!ijLTrtSBu^7'5 

y^BSLfc37ti4E^iW:, igStt^-xh^r 
1-5WS177 rizM&lrzXn \,z.-f')-J , \>7<ni.^ts: 

SDEL, ^Jg?S«r^ , i'-->7*LT#gwEISl^**'-> 
*E«*«±K«»-f > h E*«04Ra* ft 

W*fci-***E**«(±, 37i:44 
E^*«-ht-l**<0B 2 i tSi:ii)M?ft/:3i<7) 
E&'**->£*-^&1t&H&oT*iiK COE^*1S 
±tr±E*«W<o^ft(cJ: i)i^«H:fM?4USIE 
Hi 0 tCTK-TJ; t U, fEKtc* 
40 1 S^2 <r>WM>**-> 6 2 , 6 3 S litEt 
*«6 1l-J4, rtffl5U«ft« (C(7)*Jfe0ijT-l4 2^) W 
flSgei;< ^ - > 6 4 * s 7^ffi ? iitv>5, E^*^ 6 1 

1 KffifSM 6 8 t>*tT2)£ $ iit v> s o 
[0 0 3 0] KWK(>-«B«»wi»**ftTv»*3J f fE 

< t <> lo<r>ma?L6 5ffiS§nT^*o 
»a?L6 5«ortS|5WJSU(4C u*oH-h"i:J; *)ffM£ 
50 . itTtftfitE* 6 7 tWBJ*S ft, »150 S S2 (0E*'< 9 
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-> 6 2 . 6 3***WU*«LTv»4o «*5E»6 7 

EH 6 7fcRi:*U*lS0 f *2OE*'<*->'6 2, 
&o 1H«IW6 8*>fEWUIi*3«>B*'<*-> 6 9 

7 0*4hLTEi»*«6 l±OfHlRU r «2 0)E«'<^ 
-> 6 2, 6 3 ta«Wi:Sfit?«v^ 0 /O-/7 0 

6<oMRffioji:±.ic^*>7'7 o* ? Bee^^Tv^ 

5, Jg M&ftlBg6 8±Ul±»3<7>E*Sl'<*-> 6 9 
«1-*J:^Ui|S2«)JlM*»R7 H f M?tL ( 

4 <r>&m J* 9 -> 7 2AWSlltv>4 0 $3S 
0 f ^4<0ge^'^-> 6 9, 7 2 (i, * 2 <T>m Ffl*6*i 81 
7 l SrSlti'^7*7 3 K-fc i)l^t:it&^tv^ 

4 o 

[0 0 3 1 ] #2 0«m»»Bl7 l±UliJM*>B*'< 

2 <Dmmmm7 1 *it»i-a 7 6 »>«*w 

StnoTlOE^^-> 6 9 , 7 2 , 7 5t±, 

EMLtttKOftlB ti»J* ?ntv^Si»A^->7 

fMt^o fi&*<7)B 2 i tS«rfflv>tff^$n/:/<>7' 
7 0, 7 3, 7 6ti, l£i2<7>grt ? 0. 2mmSK, 

tf ? 2 0 0 ,ime«T?*4* f , >< > 7 7 7 <7>fi521tf>g(i, 
10 0^ m8K-C*»), S63(i\ 5 0 - 6 0 // mgjt 

*>oT!ae*j:-»)/hs<®stsn& ori) <> /< 

> -7° 7 • 7 J& SiLTV*4#3<&E mftlk K 7 4 O ^ffi 
ttK7 8 

[0 0 3 2] ^KT)^, /^7 p 77(i, y-Xn->^ 
"C**Cfc^i, /<>7*»»#W\ ftStSIB!*^- h 
Sii-Cw»4ttjRk4orv»* (Ell 2) o ^Ct-, 

* »j ^rftta^ffoT. ><>>-fi .7 coftaisis^o^ffi'* 
s^*tetT^<>-7°7 itm&zt'L&z ^-t^ (hi. 

3) o /<>-/7 7* t «ttlL'Cvv*«tR7 8«B 

iWWL-tk (0 14) o Il7 9lt If^y 



76 



0*»*1"4o' BLtOIflfcJ: »)#E«/<*-> 

h^X*>^*jDX, ^^o^SPX> \tktz*~T< 
^^O^ffitt±lfSnXSriSl:*ifeL"C^S7 Pl J > hEi& 
(HI 5) o 

[0 0 3 3] tt±W*fti:J: *K WB 2 itftOJ: 

5 nftJf -7 w xu: z&to-feyfctft) <>ft < . 

fc, ^o-^aA^S < ft£C£^*>7> Kgfc'hS <1~ 
<Kffl-eS4^ > hE*K k*^*^ ft 
A ? oIt6i:ft^- fc^fb/OT^ > K^O®*14^±-t 
|^-i:^^70A^->m^^o ft^> 

c (D^mm <r> urn * mm -r * ^ t t ft %> > - 

*4ai8-(a) U^+nTtftiEj**^*^* 
[0 0 3 4 ] 12 1 6 *r#HRLT*5 0*iSWI«:Bl 

4 O 

<2> *%Wl±, «a?LU**tt'<-^ h*fn«LTl*J« 

-xk epffl l t / < > y * e a l &k s * *aft w * 

> ->' y h *t ^ t<7) *fflfi 4- IB?RfS^ tS^rftffl LXWHsff 
[0 0 3 5] 0 1 i-^i"^ 1 <W$iM®\<n$-m-7') > bE 
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if, B16 tz^-fi o K, E&361S8 1 (cjgftLfclta 
?L8 4l*Jtf>««E«8 6(4. *^UI±ira?L8 4rt»U 

a*asitTv»*v^o -ni±, «^sen^ge^t5 8 1 
ofE«winc«**nfc* i ao f *2 owi'O- > 8 

tt"C*SlEE*8 6 ft, E**«0>TOH*5lf«L 

mJHIfetaj ± "9 §fi> KffM S ft £ o 
[0 0 3 6] EttittES 1 (OHffiUli, JHHHfe»K8 
7, 8 8rt ? fS1£ft, -€-<0±l-, S3Sy f i4«Ei^' 

Jia-f 9 014, * 1 7kV s %i3<n&ffi.;i9-> 8 

2,89 4**ttl-«ttL, JIH«ltMt8 8 £Sa-f£ 20 
nV/g Hi, i25^4<7)ffiS^5'->8 3, 9 2 
***WU*«-*-*. B»««8.1 £H Pfl&*i818 7, 
8 8 S: ^-*Tirai--5)Sa?L9 3 Ufc«ttE»? 4 ^'C 
0>*afc«0>2rSTiBJft » ft, * 3 R0% 4 J)E*'< * - 
>8 9, 9 2 «r«»MU««LTV»*o CO^ifcWcJ: 

10 0 3 7] 

- > H £ & ' < > 7" £ 7 & £ S«M«SS 7* 

4CSo -f Jta?L«r-rt>i-*WR«-W#M** 
itz. E^3l«<7?«a?Ltc^mi4^- 

4 < r n < & * „ c ft i 19 *nixe«*««y «-c # * „ 

nut*** a z #5S4«Bfff>* 
y^mt* 1 ^*, fife* KU^/t^ttfci-^^tr-^ 

iCfcj&TEK* «9, *mtt^-X h* f ffii£>9£Sft£g 
tt<0J¥$, M«t>iitr*a?LaXt4^-^ Mtf$-££fe«# 
o;t ti-St S ft * JSJJtffi * ■*+ 4 - t sOTT *B K «r 

ZZt ■CWShW.Tl-t&tn.'kfttz^Z - t A^ASf* •) . 
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w««**-c**o *9 , /<>?v>s • < + ■ 

SI«i«T»k4i. Ht:, ffjfiXg^ffili&^bSft-Cv* 
* <o -e«jt $ ft ^ * t- Kit 3 * 1* * Tif * - 

[01] i <nmifoffl<n&m-7') > hWiffiM<r>Wrm®o 
[i2] Bl l n^l^'J J' fE«fi«;i*t43r«>s 

[0 3] 01 <nW* y ) > hE*SM£<7>i!£itX*lSrffi0o 
[0 4] 0 1 <n&m E««<0«iiieilr®Blo 
[0 5] il^ST"'] > bE^«W«titXgifffi0o 
[06] tS2OH;!fe0iJ<7>#-f 7-'9 > hEaswRisxe 
»rS0 o 

[07] m2<r>^mm<F>$-my' x ) > v&Wtfc<7>m&T.n 

BffM0o 

[08] ^2«0*ifeWO#^7' , 9 > hE8«^fIIS 
ffifM0o 

[09] »3CQ#S;Sfet?IJ<7>#f 7*'9 > hE*t«<O»f®0o 
[010] ^4<O*ife0ljW#SV'J > bE&«wM£X 

[01 1] S4W*iiW#i7' , J> hE«M£tf>S8jiX 
eH9r®0o 

[0 1 2 ] 'fd 4 <7>*tSfll*>#« '9 > h ElMS^SSjil 
SBf®0o 

[013] m4<nmtkM<r>§>m-7') > hEWwiiti 
[014] i4 <r>mxm<r>&m -f n > v sat^ssi 

gBf®0o 

[015] ^4«0*JSPJW^^7''9 > bE^iSoSSiSX 
fIB9?S0o 

[016] msn&foffln&m?*) > hE8M£w»fw 

0o 

[0 1 7] fi£*C0#a7"'9 > hE^«WSJjlXSffifffi 

0o 

[0 18] ^*(0#^7-'J > hE^«OSiitXSBfffi 

0o 

[0 19] fie*<0#nyj > hE*«<0«iSHll»W 

0o 

[02 0] ^Jfec0#l7 p 'j > hE^(OBf®0o 
[^OlfeW] 

1 , 20, 20' , 21, 4 2,61, 81, 101, 

2 0 0- ■ 2, 3, 12, 13, 22, 2 
3, 40, 4 0' , 41, 41' , 44, 45, 49, 
5 0, 6 2 , 6 3 , 6 9 , 7 2, 7 5 , 8 0, 9 0, 9 
1, 104, 105, 201, 204, 205, 210 

• • • E*'<? - >,4, 24, 46, 6 4 , 2 0 3 • 

• • rtfflSEi»'< 9->. 5, 25, 53, 54, 55, 
56, 65, 84, 93, 202 - • ■ Sa?L 6 , 2 
6, 35, 35' , 36, 36' , 66 - • • SUt^ 
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?\ 7 , 2 7, 8 6, 9 4 , 2 0 8- ■ • 
8. 9, 28, 2 9, 4 7, 48, 68, 71, 74, 
87. 88, 207, 209 - • • M fW*fe*f IR> 1 0 , 
IK 3 0, 3 0' , 5 1, 5 2, 7 0, 7 3 , 7 6 , 
7 7 , 1 0 7- • 14, 15, 16. 17. 

3 1 . 3 1' , 3 2. 3 2' , 1 0 2 • • • mtS. 3 
3.3 3' • * • KUJUL 3 4 . 3 4' • • • U 



#532 0 0 1 - 1 5 9 2 0 
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-*7L 37, 38, 59, 7. 9 • • • SB#o£IR, 1 
8, 19. 39. 3 9\ 103 • • • W^ffiliJBI, 4 
3a. 43b, 43c, 43d - • • ffitftf^, 7 

8 ■ • • ttffk K. 10 8- • • * y v a >*t, 1 0 

9 • - • -fVTsfa, 2 0 6 —- <felf rf*7 7\ 2 1 
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